Technical Support Document

Chaper1l
IntendedRound 3 Area Designations for the 2QitBlour SO,
Primary National Ambient Air Quality Standafolr Guam

1. Summary

Pursuant to sectiob07(d) of the Clean Air Act (CAA), the U.S. Environmental Protection
Agency (the EPA, we, o0or us) must designate ar
Auncl assi f i abhow sulfuf dioxide (SK) erimar rMatibnallambient air quality

standard (NAAQS) (2010 SNAAQS). The CAA defines a nonattainment area as an area that
does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS.
An attainment area is defined by the CAA as any area that meets the NAA@Bemnot

contribute to a nearby area that does not meet the NAAQS. Unclassifiable areas are defined by
the CAA as those that cannot be classified on the basis of available information as meeting or not
meeting the NAAQS. In this action, the EPA has dafia nonattainment area as an area that the
EPA has determined violates the 2010 88 AQS or contributes to a violation in a nearby

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion
modeling analysis, and anyherr relevant information. An unclassifiable/attainment area is

defined by the EPA as an area that either: (1) based on available information including (but not
limited to) appropriate modeling analyses and/or monitoring data, the EPA has determined (i)
meds the 2010 SONAAQS, and (ii) does not contribute to ambient air quality in a nearby area
that does not meet the NAAQS; or (2) was not required to be characterized under 40 CFR
51.1203(c) or (d) and the EPA does not have available information inclimihgdt limited to)
appropriate modeling analyses and/or monitoring data that suggests that the area may (i) not be
meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet
the NAAQS. An unclassifiable area is defid bythe EPA as an area that either: (1) was

required to be characterized by the state under 40 CFR 51.1203(c) or (d), has not been previously
designated, and on the basis of available information cannot be classified as either: (i) meeting or
not meetinghe 2010 S@NAAQS, or (ii) contributing or not contributing to ambient air quality

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized
under 40 CFR 51.1203(c) or (d) atiet EPA does have available information indilog (but not

limited to) appropriate modeling analyses and/or monitoring data that suggests that the area may
(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does
not meet the NAAQS.

This technical supportatument (TSD) addresses designations for all undesignated areas in
Guamfor the 2010 S®@NAAQS. In previous final actions, the EPA has issued designations for

1The term fAattainment areao is not used in this documen
nonattainment area that has been redesi gnadulsnitedt o att ai |
maintenance plan.



the 2010 SO@NAAQS for selected areas of the courtjhe EPA is under deadlineof

December 31, 201179 designat¢heareasaddressed in this TSD as requif®dthe U.S. District

Court for the Northern District of CalifornfawWe are referring to thset of degjnations being
finalizedbythisdead!| i ne as A Ro u nsgrocgss forotHe 2A1MSINAAQRSSs i gnat i c
After the Round 3 designations are completed, the only remaining undesignated areas will be

those where a statiibe, or territoryhas installed and begaimely operating a new SO

monitoring network meeting EPA specifat i ons r ef erata RequirdamentsEP A6 s S
Rule (DRR)(80 FR 51052)The EPA is required to designate those remaining undesignated

areas by December 31, 2020.

Guamsubmittedts recommendatiothat the entire island be designated unclassifiléhe
2010 thour SQ NAAQS in 2011* Guamsubmitteda 2013 inventory oémissions sources in
Guamthat emitSQ; in excess of P00 tons per yean January 15, 20160n June22, 2016,
Guamnotified the EPA thait would characterize air qualifgr the areas surrounding the
sources listed under the DRIR Guam using air quality modelingnd submitted th80;

NAAQS Designations Modeling Protocol for the Island of Gifahime EPA concurred otGu a mo s
modelingprotocol on October 13, 20¥6Guamsubmitted its modeling report and associated
documentation to the EPA on January 13, 200n. June 29, 201The EPA received from
Guama supplemental modeling analysis and a revised recommendation that-DaPéts area
be designated as nonattainmantl that the rest of Guam be designated as attairforghe

2010 SQ NAAQS.? In our intended designations, Wave considered all the submissions from
Guam except that we have considetbd most recent recommendation from Guam as replacing
the initialrecommendation, as described in section 3.7

Table lidentifiestheEP A6 s i nt e n dferdGuathdt alsolists@u a redmsnt
recommendationdhe EPA s  flasignatin for theseareaswill be based oran assessment
and characterization of ajuality throughambient air quality data, ailispersion modeling
other evidence and supporting information, or a combinatiomeatbove

2 A total of 94 areas throughout the U.S. were previously designated in actions pubtishegust 5, 2013 (78 FR
47191) July 12, 201681 FR 45039 and December 13, 2016 (81 FR 89870)

3 Sierra Club v. McCarthyNo. 313-cv-3953 (SI) (N.D. Cal. Mar. 2015).

4The letter submitted by lvan C. Quintata, Guam Environmental Protection Agency, to Jared Blumenfeld, EPA
Region IX, was undated. EPA received the letter on June 6, 2011.

5> Sedetter dated January 15, 2016, from Eric M. Palacios, Guam EnvironnReataction Agency, to Jared
Blumenfeld, EPA Region IX.

6 Sedetter dated June 22, 2016, from Yvette L.G. Cruz, Guam Environmental Protection Agency, to Alexis Strauss,
EPA Region IX.

7 Seeelectronic mail from Krishn¥iswanathanEPA Region IX, tdRoland Gutierrez, Guam EPA, dated October
13, 2016.

8 Sedetter dated January 13, 2017, from Walter S. Leon Guerrero, Guam Environmental Protection Agency, to
Elizabeth Adams, EPA Region IX.

9 Sedetter dated June 29, 2017, from Walter S. Leon Guer@uam EPA, to Alexis Strauss, EPA Region B&e
also, email from Roland Gutierrez, Guam EPA, to Gwen Yoshimura, EPA Region IX, dated June 29, 2017.



Table L Summaryoft he EPAGOs | nt e raddeaheéDeBigngtiongnat i ons
Recommendations byGuam

Area Guambs Guambs EPAG6s | ntfEPAbGS
Recommended | Recommended | Area Definition Intended
Area Definition | Designation Designation
Piti-Cabras Piti-Cabras Nonattainment Piti-Cabras Nonattainment

Portion of Guam
within 6.074km
radius centered on
UTM Zone 55P
(Easting249,601.60
m, Northing
1,489,602.00 m)

Remaining Rest ofGuam Attainment Rest ofGuam Unclassifiablé
Undesignated Attainment
Areasto Be

Designated in

this Action

" TheEPAintends todesignag the remainingindesignatedreasn Guama s i u n c fatiagrmentfas thebel e
areas were not required to be characterized by the state and the EPA does not have available information including
(but not limited to) appropriate modeling analyses and/or monitoring data that suggestsatesghmay (i) not be
meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet the. NAAQS

If a state tribe,or territoryelecedto install and beig timely operation of a neyapproved O,

monitoring networkme et i ng EPA speci fi catDRRrihe EPAGSf er enced
required to designatbese areapursuant to a court ordered schegdbieDecember 31, 2020.

Guam did not elect to install and begin operation of a new monitoring network for SO

Areas that the EPAreviously designated unclassifiable in Roungdek{8 FR 4719} and
Round 2(see81 FR 45039 and 81 FR 8987re not affected by the designations in Round 3
unless otherwise notedihe EPA did not designate any areas in Guam in Rounds 1 or 2.

2. General Approach and Schedule

Updated designations guidarm@cumentsvereissued by the EPA throughn@emorandum
datedJuly 22, 2016anda memorandum datddarch 20, 2015from Stephen D. Page, Director,
U.S. EPA, Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA
Regions 1X. These memorand supersedearlier designation guidance for the 2013SO
NAAQS, issued on March 24, 2011, addntify factors that the EPA intends to evaluate in
determining whether areas are in violation of the 2019MAQS. Thedocumentslso contain
the factorghatthe EPA intends to evaluate in determining the boundarieteBgnatedreas.
These factors includé) air quality characterization via ambient monitoring or dispersion



modeling results?) emissionsrelated data; 3neteorology; 4peography and topography; and
5) jurisdictional boundaries.

To assist states and other interested parties indfferts to characterize air quality through air
dispersion modeling for sources that emi e EPA released itaost recent version of a

draft documdNRAAQISI Dlesd gn@d$O®ons Model ing Techni
(Modeling TAD) inAugust2016.1°

Readers of this chapter of this TSD should refer to the additional general information for the
EPA6s Round 3 area designations in Chapter 1
3 Area Designations for the 201éHbur SQ Primary National Amhkant Air Quality Standard)

and Chapter 2 (Intended Round 3 Area Designations for the 2Bb0Ir1SQ Primary National

Ambient Air Quality Standard for Statesth Sources Not Required to be Characterized).

As specifiedby the court ordedated March 2, 201%he EPA is required to designate by
December 31, 201a | | Aremaining undesi gnat estateahageas i n
not installed and begun operating a new 80nitoring network meeting EPA specifications
referenced i P A0BE» DRR (80 FR 51052)The EPAwiIll therefore designaby December

31, 2017 are& of thecountrythat are ngtpursuant to th®RR, timely operatingePA-approved

andvalid monitoring networksThe areas to be designated by December 31, 2@didde the

area associated wittwvo sourcesn Guammeeting DRR emissions critettiaat Guam haghosen

to be characterized using air dispersion modehngother areas not specifically required to be
characterized by therritory under theDRR.

Theareaassociated with two sources in Guam meeting DRR emissions criteria that Guam has
chosen to be characterized using air dispersion modsladgressed in section Bhe
remaining tebe-designate@reas of Guarmare then addressedsectiord4.

The EPAdoes not plan to revise this TSD after consideration of public corsmemur
intended designation. geparatd SD will be preparedsnecessary to document how we have
addressed such comments in the final designations.

The following are dfinitions of important terms used in this document:
1) 2010 SQNAAQST The primary NAAQS for S@promulgated in 2010. This NAAQS is
75 ppb, based on tiByear average of the 9Percentile of the annual distribution of
daily maximuml-hour average concentratiorf®ee40 CFR 50.17.
2) Design Value a statistic computed according to the data handling procedures of the
NAAQS (in 40 CFR part 50 Appendix T) that, by comparison to the level of the NAAQS,
indicates whether the area is violating the NAAQS.

2 https://www.epa.gov/sites/production/files/2006/documents/so2modelingtad. ptif addition to this TAD o
modeling, the EPA also has released a technical assistance document addressiogiteéfing network design, to
advise states that haetected to install and begin operation of a new BOnitoring network . SeeDraft SG
NAAQS Designations Soure@riented Monitoring Technical Assistance Document, February 2016,
https://www.epa.gov/sites/production/files/2606/documents/so2monitoringtad. pdf



3) Designated nonainment are& an area that, based on available information including
(but not limited to) appropriate modeling analyses and/or monitoring data, the EPA has
determined either: (1) does not meet the 2019MNEAQS, or (2) contributes to ambient
air quality in a nearby area that does not meet the NAAQS

4) Designated unclassifiable/attainment drean area that either: (1) based on available
information including (but not limited to) appropriate modeling aredyand/or
monitoring data, the EPA has determined (i) meets the 2010N88QS, and (ii) does
not contribute to ambient air quality in a nearby area that does not meet the NAAQS; or
(2) was not required to be characterized under 40 CFR 51.1203(c) od (itheaBPA
does not have available information including (but not limited to) appropriate modeling
analyses and/or monitoring data that suggests that the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambient air quality in a nearby areadhas not meet the
NAAQS.

5) Designated unclassifiable arean area that either: (1) was required to be characterized
by the state under 40 CFR 51.1203(c) or (d), has not been previously designated, and on
the basis of available information cannot kesslfied as either: (i) meeting or not
meeting the 2010 SANAAQS, or (ii) contributing or not contributing to ambient air
guality in a nearby area that does not meet the NAAQS; or (2) was not required to be
characterized under 40 CFR 51.1203(c) or (d)tarcEPA does have available
information including (but not limited to) appropriate modeling analyses and/or
monitoring data that suggests that the area may (i) not be meeting the NAAQS, or (ii)
contribute to ambient air quality in a nearby area that doemeet the NAAQS

6) Modeled violatiori a violationof the SQ NAAQS demonstrated bgir dispersion
modeling

7) Recommended attainment aiean aredhata stateterritory, or tribehas recommended
that the EPA designate as attainment.

8) Recommended nortatnment are& an aredhata stateterritory, or tribehas
recommended that the EPA designate as nonattainment

9) Recommended unclassifiable afean aredhata stateterritory, or tribehas
recommended that the EPA designate as unclassifiable.

10)Recomnended unclassifiable/attainment aifean aredhata stateterritory, or tribehas
recommended that the EPA designate as unclassifiable/attainment.

11)Violating monitori an ambient air monitor meetidd CFR parts 50, 53, and 58
requirementsvhose valid dsign value exceeds 75 pfiased on data analysis conducted
in accordance witppendix T of 40 CFR part 50.

12)We, our, and us these refer to the EPA.



3. Technical Analysis for thPiti-CabrasArea

3.1. Introduction

The EPA must designate tR&i-CabrasGuam area by December 31, 2017, because the area
has not been previously designated &uémhas notnstalledand begn timely operation of a
new, approvedsCG; monitoring networko characterize air quality iRiti-Cabras

3.2. Air Quality Monitoring Datafor the Piti-CabrasArea

Thereis no approvedSO, monitoring network orGuam.

3.3. Air Quality ModelingAnalysis forthe Piti-CabrasArea

3.3.1. Introdudion

This section 33 presents all the available air quality modeling informatiomfportion ofGuam
thatincludesthe Piti and Cabras sourc€Bhis portion ofGuamwill oftenb e r ef erred t o
Piti-Cabrasare® wi t hi n B.hThisarea ntains tberfollo3vinGO; sourcesaround

which Guamis required by thd®RR to characterize S{air quality, or alternativelyo establish

an SQ emissions limitation of less thar0BO tons per year

1 ThePitifacilty (al s o r e f MECOby Guam),aonsissing &f Units 8 and Bas
actual emissions &,000tonsof SO or moreannually Specifically,over 2011 to 2013,
Piti emittedan average of,828tonsof SO, per year'! Guamhas chosen to characterize
this sourcevith modeling.

1 The Cabras facilityconsisting of four unitd)asactual emissions ¢&,000 tonf SG, or
more annually. Specificallygver 2011 to 2013 abrasemittedanaverage of 891tons
of SO per year? Guam has chosen to charactetizie sourcavith modeling.

Because we have available resfitsn air quality modeling irwhich these sourcesemodeled
togethey the area around this group of sources is being addressed in this section with
consideration given to the impactshafth ofthesesourcesin its modeling analysis, Guam
included the entire island of Guam in the modeling domain

In its 2011 recommendation letter, prior to the submission of the January 13, 2017, modeling
analysis Guamrecommended thalhe entiresland of Guante designated asiclassifiable

based orthe absence of monitoring or modeling information to charactanzgialityimpacts

from these(and other¥acilities. On January 13, 2017, Guam submitte@irst modeling

analysis for the DRRThis assessment and characterization was performed using air dispersion
modeling softward,e., AERMOD, analyzingallowable emissionsather than actual emissions

11 Based on a-§ear (20112013) average of calculated actual hourly emissions.
12 Based on a-§ear (20112013) average afalculated actual hourly emissions.



This modeling indicated that violations of the 2010 8AQS would result from the PHi

Cabras facilities emitting at thoalowable emissiotevels.Guam did not provide an updated
recommendation witfts first modeling analsis.OnJune29,2017,the EPA received a
supplementaiodeling analysis using the current regulatory version of AERMOD and estimates
of hourly actual emissionfn this submittal, Guarmpdated its recommendatiostatingthat the
Piti-Cabrasarea is in modeled nonattainment, and the rest of the island is in modeled attainment
of the 2010 SONAAQS .2 After careful review ofc u a nmibst recent modelingssessment,
supporting documentation, and all available data, the EPA intends to desigaetaassociated

with these two sourcemnattainmentTh e E P A 6 s nonattainmenttesgaatiorboundary

for thePiti-Cabrasareai s consi st e n tatedwdcdmmen@aticaor dessoning for

this conclusiorand the boundgrof this area arexplained in a later section of this TSD, after all
the available information is presented.

As seen in Figuré below, thePiti and Cabrafacilities ardocatedon the western side of the
island of GuamAlso included in the figure arethernearby emitters of S£&}* This includeghe

A T E MBp&ner planfalso referred to adPiti 70 by Guam) Marine vessels were also modeled,
and areshown on the map.

13 Seeelectronic mail from Roland Gutierrez, Guam EPA, to Gwen Yoshimura, EPA Region IX, dated June 29,

2017.

14 Emissions information from the National Emission Inventory (NE€ not available for sources on Guam.
Sourcesof S@e mi ssi ons shown in Figure 1 are the sources incl



Figure 1. Map of the Piti-Cabras Area Addressingthe Piti and Cabras Sources
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The discussion and analysis that follows belall/reference the Modelingechnical Assistance
Document{AD)and t he factors for evlaly22&0lfgoidance ont ai n
andMarch 20, 2015bguidance, as appropriate.

For this area, the EPA received and considargditial modeling assessmeand an updated
modeling analysif'om Guam The updated modeling analysis uieslatestversion of

AERMOD (16216), and calculated hourlgctualemissionsTo avoid confusion in referring to
these assessmenitgble 2lists them, indicates when they were received, provides an identifier
for the assessment that is used in the discussion of the assessments thanidlid@ntifies any
distinguishing features of the modeling assessments

Table 2. Modeling Assessments fothe Piti-Cabras Area

Assessment Date of the Identifier Distinguishing or Otherwise
Submitted by Assessment Used in this Key Features
TSD
Guam January 13, 2017 | Initial AERMOD Version 15181
Allowable Emissions
Guam June29,2017 Updated AERMOD Version 16216
CalculatedHourly Emissions

3.3.2. Modeling Analyses Provided by th&erritory

3.3.2.1Differences Between and Relevance of the Modeling Assessments Submitted by the
Territory

Guam submitted one modajjrmssessmeiased on AERMOD version 15181 and allowable

emissionsdiscussed belovisGuamthenupdatedhis modeling with théatestversion of

AERMOD (16216) and calculatedictualhourly emissios.

3.3.2.2. Model Selection and Modeling Components

The EPA6s Modeling TAD notes t haNAAR®the area de
AERMOD modeling systemshould be usedinless use of aaternative model can be justified

The AERMOD modeling system contains the following components:

- AERMOD: the dispersion model

- AERMAP: the terrain processor for AERMOD

- AERMET: the meteorological data processor for AERMOD

- BPIPPRM: the building input processor

- AERMINUTE: apre-processor to AERMET incorporatirigminuteautomated surface
observation systenASOS wind data

- AERSURFACE: the surface characteristics processor for AERMET

- AERSCREEN: a screening version of AERMOD



Guamusedthe default version AAERMOD versionl15181for the initial modeling analysishe
most recent and regulatory version of AERMOD at the time of the analyssanalysis
provided on June 22017,updated this modelingsingAERMOD version16216¢ the current
regulatory version of AERMOD

For both the initial and updated anaysGuamdid not useAERSURFACEbecause the
appropriate databaser use with AERSURFACEHS not available for GuanA discussion of
G u a nappsoach to thandividual components providedn the corresponding discussitrat
follows, as appropriate.

3.3.2.3. Modeling ParameteRural or Urban Dispersiéor both thelnitial andUpdated
Analyses

For the purpose gderforming the modeling for the area of analy&§isamdetermined that it

was most appropriate to run the model in rural mode

TheEPA agreeghat the rural mode is appropriate, based orsth&ll population and remote
location of Guam.

3.3.2.4. Modeling Parameter: Area of Analysis (Receptor feridpth thelnitial and
UpdatedAnalyss

The TAD recommendshatthefirst step towards characterizatiohair quality in the area

around a source or group of sourte® determine the extent of the area of analsdthe

spacing of theeceptor grid. Considerats presented in the Modeling TAD include but are not

limited to: the location of the S@mission sources or facilities considered for modeling; the

extent of concentration gradiertse to the influencef nearby sources; and sufficient receptor

coverageand density to adequately capture and resolve the model predicted maximmum SO

concentrations.

The sourcesf SO emissionsubject to the DR this area are described in the introduction to
this sectionFor thePiti-Cabrasareamodeling theterritory has includedneotherstationary
sourceof SO on theisland of Guanand certain mobile sourcda addition tothe Piti and

Cabras facilitiesthe other emitters of SGncluded in the area of analysis déne TEMES power
plant and marine vesselso other sourcesn orbeyondthe islandvere determinely Guamto
have the potential to cause concentration gradient impacts within the area of analysis.

The grid receptor spacing for the area of analysis chosen lsrtheryis as follows:
- spacingof 50 m out toa distanceof 1 kmfrom the source
- spacingof 100m from that pointout toa distanceof 2 km from the source
- spacing of 250n from that poinbut to a distance of 10 km from the source
- spacing of 500 m from that point out to the coast of the island

Additional receptors were placed to define the maximum design concentration over terrain to the
southeastThe receptor network coverdaeislandof Guam.

10



FigureZ2a, included inGuan® analysisshowsthet e r r ichosen are@a sf analysis surrounding
thesources inthePiti-Cabrasarea as well aghereceptor grid for the area of analysis.

Consistent with the Modeling TABzuamplacedreceptors for the purposes of this designation
effortin locations that would be considered ambient air relative to each modeled facility,
including other facilitieso6 pr op Sectioyd2of t h
the Modeling TAD a not being feasible locations for placing a moni&uecifically, Guam did
not place receptors overater.Guamdid not placeaeceptorsnside of the Piti property fendme
and did not place receptors inside of the Cabras property lfaecEigure 2b shows the

nearfield receptors, and the Piti and Calbeaselines. We agreethe removabf these receptors
was consistent with the Modeling TAD anmdsadequately supported by the information
provided by theerritory.

Figure 2a. Area of Analysisand Receptor Grid for the Piti-Cabras Area
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Figure 2b. Area of Analysis and Receptor Grid for the PitiCabras Area (Near Field
Receptors)
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The EPA hasalsoreviewed the receptor placement aotcludes thahe receptor spacing is
adequatend consistent with the Modeling TAD

3.3.2.5. Modeling Parameter: Source Characterization

Guam modeled the Piti and Cabras facilities, which are located on the western side of the island
of Guam.lt also included other nearlgynitters of SQ, including the TEMES power plant and
marine vessel&suamevaluatedheremaining sourcesn Guamandfoundthat these sourcese

not expected teause a concentration gradient in the vicinity of the®atbragacilities.*®

Guamcharacterized tleesourcea within the area of analysia accordance withhe best
practices outlined in the Modeling TAD. Specifically, teeritory appropriately usgactual
stack heightsor the initial modelingvith allowableemissios because the actual stack hegyht

15 Based on information in the S®AAQS Designations Modeling Protocol for the Island of Guam, Table 1: GPA
Stack Parmetas, submitted June 22, 201#nd October 11, 2016pdates to the modeling protocsént via
eledronic mail fom Roland GutierrezGuam EPAto Krishna ViswanathgrEPA Region 1X

12



arebelow thede minimisheightpermitted for all sourceas n d e r
practice (GEP) stack heighggulationst® This information was also used for thpdated

t goed ekgheeiing

modeling withactual emissionsGuamalsoadequatelyharacterized the soustduilding layout
and location, as well as the stack parameeegs,exit temperature, exit velocity, location, and
diameterThe modeled stack parameters are shown in Tables 3 and 4, Wélewe appropriate,
the AERMOD component BPIPPRMas used tassist in addressinguilding downwash.

Table 3: Modeled Stack Parameters for Stationary Sources

Facility Source Elevation | Stack | Stack Flow Exit Temperature

Name (m) height | diameter | Rate Velocity (K)
(m) (m) (ACFM) | (m/s)

Cabras Cabras #1 | 0.7 61.0 2.6 175268 | 15.7 422.0
Cabras#2 | 0.6 61.0 2.6 175268 | 15.7 422.0
DEG3and| 1.1 61.6 2.4 211115 | 21.3 445.7
DEG 4

MEC #8 and #9 | 2.8 61.9 5.3 341846 | 7.3 812.6

TEMES | Piti #7 2.4 21.2 4.1 773186 | 26.3 831.8

Table 4 Modeled Stack Parameters for Marine Sources
Source Model ID | Elevation Release | Initial Initial Emission
(m) Height Horizontal | Vertical Rate
(m) Dimension | Dimension | (g/s)
(m) (m)

Commercial port | HOTELC1 | O 25 14 11.6 2.2

hoteling vessel

Navy Port HOTELN2 | O 25 14 11.6 2.2

Hotelingvessel

Navy Port HOTELN# | O 25 14 11.6 2.2

Hoteling vessel

We have reviewed the stack parameters for the stationary s@urdesarine sourcesd believe
they are adequately characterized. aclude that theerritory adequately characterized
emission sources and building downwasismodeling.

3.3.2.6.
The

Modeling Parameter: Emissions

EPAOGS

Mo d e | ifontge pdrgo&eof madeliegso chahaetdrize air quality for
use in designations, the recommended approach is to use the most recent 3 years of actual

16See40 CFR 51.100(ii)(1)
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emissions data and concurrent meteorological data. However, thalfaiddicates that it
would be acceptable to uabowable emissions in the form of the most recently permitted
(referred to as PTE or allowable) emissions tiaé¢ is federallyenforceable and effective

The EPA believes that continuous emissions mangasystems (CEMS) data provide

acceptable histaral emissions informatignvhenthey areavailable These data are available for

many electric generating units. In the absenc
encourages the use of AERMODG6s hourly varying
the use of AERMODOGs variable emissions factor
these methods, the ERAcommends usingetailed throughput, operating schedules, and

emissions information from thempacted source(s).

In certain instances, statdsrritories,and other interested partiegy find that it is more
advantageous or simpler to use PTE rates as part of their modelingouegamplewherea

facility hasrecently adopted a new federally enforceable emissions limit or implemented other
federally enforceable mechanisms and control technologies to limir8iSsions to a level that
indicates compliance with the NAAQ®e state maghoose to use PTHhese new limits or
conditions may be used in tapplication of AERMODfor the purposes of modeling for
designations, even if the source has neniseibject to these limits fahe entirety of the most
recent3 calendar yeardn these cases, the Modeling TAD notes thatate should be able to

find thenecessary emissionsformation fa designationselated modeling ithe existing S@
emissions inventories used for permitting or SIP planning demonstrdtiche event that these
shortterm emissions are not readily available, they may be calculated using the methauolog
Table81 of Appendix W to 40 CFR Part 51 titled,

As previously notedGuamincludedthe Piti and Cabras facilitiemdoneadditionalstationary
sourceof SG onthe island of Guann the area of analysi&uaminitially choseto model thee
facilities usingthe federally enforceablemissions limit§or SGy. ThefacilitiesinGu a md s
modelinganalysisand their associated PTE rates are summarized b&oamlaterchoseto
update thenodelng for thesefacilities usingcalculatedactualhourly emissions (as well assing
AERMOD version 16216r The facilities inG u a nm@delinganalysis and thegmission rate
are summarizetelow. Estimated actual emissions were used fomtleinevesselsn both
modeling analyses.

GuamprovidedPTE valuedor the Cabras, Piti, and TEMES facilities its January 201 nitial

modeling Guamprovidedcalculated actual emission values for the Cabras, Piti, and TEMES
facilities for its June 2017 updateahodeling This information is summarized Table5.
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Table 5. Allowable and Actual SO; Emissions fromStationary Facilities in the Piti-Cabras
Area and Actual Marine Vessel Emissionglnitial and Updated Modeling)

Facility Name SOz Emissions(tons per year)
January 2017 Initial Modeling June 2017 Updated Modeling
Allowable Emissions Estimated Actual Emissions
(201113 Average)
Cabras 17,589 8,891
Piti (MEC) 6,783 4,828
TEMES 7 1,003 2
Marine Vessels 76 (actual) 76
Total Emissions 25 451 13,797

Continuous Emission Monitoring Syst§@EMS) SO, emissions data are not available ttoe
Cabras, MEQPIti), or TEMES generating stationiBhe Modeling TAD describes approaches

for calculating temporally varying emissions appropriate for inclusion in an hourly emission file
for AERMOD dispersion model inputhen hourly emissions data.§.CEMS dhta) are not

readily availableGuam selected one of these approaamgiagproduction data and AB2

emission factordor the Cabras, Piti, and TEMES facilities

Guam Power Authority (GPA) compdehe data needed to calculate hourly emission fates
2011-2013based on ARI2 emis#on factorsandhourly production datéor each unit included

in the modeling. Electronic files containing the hourly production rates (Generation Loading
Reports), daily fuel use, the monthly fuel oil receiving reports, and the low sulfur fuel oil (LSFO)
firing events reports (hours and minutde) the modeling perioderedevelopedand based on
thesedata, actual hourly emission rates were calculdt@liam then used these rateshia line
2017updatedmodeling

As reflected in Table S5uamcalculated actual emissionsfromRital so referred to
by Guam), consisting dfinits 8 and 9averagng 4,828tonsof SO per yearfor 2011 to 2013.

Guam calculated actual emissions fr@abrasaveragng 8,891tons of SQ per yearfor 2011 to

2013

We have reviewed thepproach anthformation presented by GuaWe believe the method
used by Guanfor calculating temporally varying emissioissconsistent with thiModeling

TAD andappropriate for the Piti and Cabras facilitidge conclude thahe territory adequately
characterized emission sources.

17 SeeSO; NAAQS Designations Modeling Analyses, Results and Documentation for the Guam Power Authority
Piti and Cabras Power Stations, Appendix E. June 2017
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3.3.2.7. Modeling Parameter: Meteorologynd Surface Characteristios both thelnitial
and UpdatedAnalysis

As noted in the Modeling TAlThe most recent 3 years of meteorological data (concurrent with
the most recent 3 years of emissions data) should be used in designationsTégwtdection

of data should be based on spatial and climatological (temporal) representativeness. The
representativeness of the det@eterminedased on: 1) the proximity of the meteorological
monitoring site to the area under consideration, 2) the complexity of terrain, 3) the exposure of
the meteorological site, and 4) the period of time during which data are collected. Sources of
meteorologichdata include National Weather Service (NWS) stationssgiéeific or onsite

data, and other sources such as universities, Federal Aviation Administration (FAA), and
military stations.

For thearea of analysifor thePiti-Cabrasarea Guamselected theurface meteorology fromin
onsite meteorological tower located at @ebrasPlantand coincident upper air observations

from the Guam Airport (GUM)as best representative of meteorological conditions within the
area of analysisThe modelig analysis usedurface data in Integrated Surface Hourly Data
(ISHD) format and upper air datakorecast Systems LaboratoBSL) format for GUM from

2011 through 2015 for analysis. Review of the data indicated that observations of cloud cover
and othestability-type data necessary to run AERMOD were missing for a significant portion of
the year 2014 and this year did not meet minimum data collection requirements. Thus, the three
year consecutive data period of 2011 through 2013 was used in this afdgsdnsite
meteorological data of wind speed and direction from thméter tower level located at the
CabrasPlant was used as the primary source of surface wind data for the analysis. The onsite
data observations are available for the sameptatad of 2011 through 2018at was used for
GUM.

Guam did not usAERSURFACEbecause the National Land Cover Dataset is not available for
Guam.Guam used the Coastal Change Analysis Program data for Guam for 2005 to determine
surface micremeteorologial characteristicat the primary orsite meteorology staticio

estimatethe surface characteristiobthe aea of analysisTheterritory estimated values f&

spatial sectors out tbkm at an annual temporal resolution for watdaverage conditionfor
calculating the surface r ouThaterrdosyestijasedvalaesi me s
for albedo (the fraction of solar energy reflected from the earth back into spadt)e Bowen

ratio (the method generally used to calculate heabldséat gained in a substahosing a 10

km by 10km area.

In Figure 3 created byhe EPA, thelocation of tle Guam AirportNWS stationand the orsite
meteorological statiois shownrelative tothe area of analysis
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Figure 3. Area of Analysis and the NWSstation and Onsite Meteorological Stationin the
Piti-Cabras Area
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Theterritory alsoprovided he 3yearsurface wind rose fahe Cabrasonsitestationfor 201%

2013 In Figure4, the frequency and magnitude of wind speed and direction are defined in terms
of from where the wind is bleing. The wind direction is predominantly from the eakte to the
prevailing easterly trade windlsatdominate the local wind flows.

Figure 4. Guam Cumulative Annual Wind Rose for Years2011-2013
Windrose for 2011-2013 AERMET Processed Onsite and GUM ASOS Data
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Meteorological data from the above surface and upp®&h\&i® stations were used in generating
AERMOD-ready files with the AERMET processor. The output meteorological data created by
the AERMET procesor is suitable for being applied with AERMOD input files for AERMOD
modeling runs. Theerritory followed the methodology and settings presenteatierSQ

NAAQS Designations Modeling Protocol for the Island of GudatedJune 22, 2016n the
processingf the raw metealogical data into an AERMO®eady formatGuamusedthe
methodology discussed abawebest represent surface characteristics.

Hourly surfacameteorologicatlata records are read by AERMET, and include all the necessary
elements for da processing. However, wind data taken at hourly intervals may not always
portray wind conditions for the entire hour, which can be variable in n&totely wind data

may also be overly prone to indicate calm conditiortgch are not modeled by AERMOIn

order to better represent actual wind conditions at the meteorological tower, wind Hata of
minute duration was provided frothe GUM NWS station These dataweresubsequently
integrated into the AERMET processing to produce final hourly wind recérdERMOD-

ready meteorological data tHagtter estimatactualhourly averageonditions andhat are less
prone tooverreport calm wind conditions. This allows AERMOD to apply more hours of
meteorology to modeled inputs, and therefore produmereconplete set otoncentration
estimatesAs a guard against excessively high concentrations that could be prbguced
AERMOD in very light wind conditions, theerritory set a minimum threshold of 0.5 meters per
second in processing meteorological data for use in AERMOD. In setting this threshold, no wind
speeds lower than this value would be usediédermining concentrations. This threshold was
specifically applied tolte Xminute wind data

We have reviewed the information provided by Guard conclude theerritory appropriately

selected meteorological sites, properly processed meteorological data, and adequately estimated
surface characteristiche onsiteneteorological tower is representativieboth the Piti and

Cabras facilities. Th&UM NWS stationis in close proximity to, and representative of, both of

the facilities.The threeyear consecutive data period of 2011 through 28Hppropriate

consideing the data quality mblems in the more recent yeand is concurrent with the

emissions data used in the modeling

3.3.2.8. Modeling ParameteiGeographyTopography (Mountain Ranges or Other Air
Basin Boundarieghd Terran for both thdnitial andUpdatedAnalysis

The terrain in the area of aliysisis best described aomplex To account for these terrain
changes, the AERMAP terrain program within AERMOD was used to specify terrain elevations
for all the receptors. The source of the elevation data inagzbmto the model is from the

USGS National Elevation Database.
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We have reviewed the information provided by Guam and conthadeconsistent with the
Modeling TAD,theterritory appropriately addressed terraintmanalysisby using AERMAR

3.3.2.9. Modeing Parameter: Background Concentrations ef@®oth thelnitial and
UpdatedAnalysis

The Modeling TADoffers two mechanisms for characterizing background concentrations of SO
that are ultimately added to the modeled design valuesi ) loe rappr oacah, based
monitored design value, or 2femporally varyingi t i epproatid, based on the"98ercentile
monitored concentrations by hour @fydand season or month. Rbis area of analysis, the

territory chosethetier 1 approachGuamcalculated the backgrounging data from the

monitoring site aNimitz Hill, which operated from 1999 to 2000, but is no longer in operation
Data were excluded based on wind diregtwhen the monitor was inside a-86gree

downwind sector from theodeledsourcesThesingle value of théackground concentration

for this area of analysis was determined byténgtory to be29 micrograms per cubic meter

(e g P),maquivalent tal1 ppbwhen expressed o significant figures® and that value was
incorporated into the final AERMOD results.

Based on the information provided Gwamand summarized above, we conclude that the
territory appropriately calculated background concentrations aft&@dd to modeled design
values. We concur that background data from the monitoring site at Nimi@arétlppropriate.

We also agree that it is appropriate to exclude data based on wind direction, when the monitor
wasinside a90-degreedownwind sectofrom themodeledsources.

3.3.2.10. Summary of Modelinmputs andResults

The AERMOD modelingnput parameters for thBiti-Cabrasarea of aalysis are summarized
below in Table6.

The SQ NAAQS level is expressed in ppb but AERMOD gives results m 2. the conversiofiactor for SQ
(at the standard conditions applied in the ambientr8férence method) is 1ppb = approximately 2.619 . m
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Table 6: Summary of AERMOD Modeling Input Parameters forthe Area of Analysis for

the Piti-Cabras Area

Input Parameter

Value
January 2017Initial
Modeling Analysis

Value

June 2017Updated
Modeling Analysis

3 Marine Volume Sources

AERMOD Version 15181 16216r

Dispersion Characteristics Rural Rural

Modeled Sources 3(PTE) 3 (Calculated Actual
Emissions)

3 Marine Volume Sources

Modeled Stacks

5

5

Modeled Structures n/a n/a

Modeled Fencelines 2 2

Total receptors Total number not provided | Total number not provided
by Guam EPA by Guam EPA

EmissionsType

PTEfor Stationary Sources
Actual for Marine Vessels

Calculated Actuator
Stationary Sources and
Marine Vessels

Emissions Years

20132013

20112013

Meteorology Years

20112013

20112013

NWS Stationfor Surface
Meteorology

Cabras Orsite
MeteorologicalStation
(Primary)

GUM (Secondary)

Cabras Orsite
MeteorologicalStation
(Primary)

GUM (Secondary)

NWS Station Upper Air
Meteorology

GUM

GUM

NWS Station for Calculating
Surface Characteristics

Cabras Orsite
MeteorologicalStation
(Primary)

GUM (Secondary)

Cabras Orsite
Meteorological Station
(Primary)

GUM (Secondary)

Methodology for Calculating
Background S©@
Concentration

Nimitz Hill

Tier 1 based on design valu
excluding data when the
monitor is inside a 9degree
downwind sector.

Nimitz Hill

Tier 1 based on design valu
excluding data when the
monitor is inside a 9degree
downwind sector.

Calculated Background SO
Concentration

11 ppbor29e g £ m

11 ppbor29e g £ m

The results presentdetlow inTable7 show the magnitude and geographic location of the
highest predicted modeled concentratt@sed orthe input parameters
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Table 7. Maximum Predicted 99th PercentileDaily Maximum 1-Hour SO2 Concentration
Averaged Over 3 Yeardor the Area of Analysis for the Piti-Cabras Area

Modeling Averaging Data Receptor Maximum 99" percentile
Analysis Period Period Location daily maximum 1-hour SO2
Concentration (¢ g f)m
Modeled
concentration
(including NAAQS
background) Level
January 2017 99th 2012-2013 | Nimitz Hill 2,243 196.4*
Initial Percentile
Modeling 1-Hour
Average
June 2017 | 99th 2011-2013 | Nimitz Hill 585 196.4*
Updated Percentile
Modeling 1-Hour
Average

* Equivalent to the 2010 SMIAAQS of 75 ppbusinga2.619¢ g £ amnversion factor

Guamods

Based on thdune 201 updated modelingesultsusingactual hourly emission ratésr the

i ni ti al

model ing
hour concentration within the chosen modeling domairn2é® g F, aguivalent to 856 ppb.
Guan®d spdatednodeling indicates that theghestpredicted 99 percentiledaily maximum1-
hour concentration within the chosen modeling doma&8ts g £, aguivalent t®23ppb.
Both modeled concentratignncludethe background concentration of $@ndarebased on
allowable andtalculated actuamissions fronthe facilities respectively

i ' gercentile daily maximant-1 t h e

stationary sourcesnodeled receptors in the vicinity of the Riabragplants, eastern Orote
Peninsulgthe peninsula located souththe plants that extends west of the main body of the

island) and the terrain southeast of the plants (Nimitz Hill) are predicted to have concentrations

above the ‘hour NAAQS for SQout to a distance of approximately 6,074 m from the-mid
point of moekled applicable sourceBigure5, below, wasincluded as part dbuan® gpdated
modeling and indicates that theghestpredicted valu@ccurson Nimitz Hill to the southeast of

the facilites.
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Figure 5. Predicted 99" Percentile Daily Maximum 1-Hour SO: Concentrations Averaged
Over 3 Yearsfor the Area of Analysis for the Piti-Cabras Area based on theJune 2017
Updated Modeling Analysis.

The modeling submitted by therritory indicatesviolations ofthe Xhour SQ NAAQS at the

receptor with the highest modeled concentraéind other receptor$he modeling results also

include the area in which a NAAQS violation was modglgaichis relevant to the selection of

the boundaries of the area that will be design®els ed on Guamdés wupdated m
SO NAAQS is violated near the Pi€abras area, within a 6.074 km radius centered on the

UTM Easting249,601.60 mand UTM Northingl,489,6@.00 m

23



